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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element which enables light to be emitted also from its 
cathode side and used in a high-definition display device, 
facilitates manufacture of the high-definition display 
device, and is excellent in durability (moisture and heat 
resistance). 

SOLUTION: This EL element has an organic layer 3 
sandwiched between an anode 2 and a cathode, the 
organic layer 3 containing an organic emission layer. In 
this case, the cathode comprises an electron injection 
electrode layer 4, a transparent conductive film 5, and a 
thin metallic film 6 with a resistivity of 1 x 10-5 £Xcm or 
less, which are sequentially deposited from the side 
making contact with the organic layer 3, with a 
transparent thin film layer 7 formed outside the cathode. 
In the above constitution, an organic EL element using 
an amorphous transparent conductive film is used as the 
transparent conductive film 7. 
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[0045] fttKm^&AigtoJfcfifcfr&i bttt, Sta 40 

#&BJ3©flf®E L^KfeOT. ^T-aA^gB-i: 
#MIS>§BJ3^|g*ra»&gS<t-r «£<bG 

ac^TaAm®iA^s«sw^m)g-css3 c 
<ti^o. ^&Asi©i£5g<-fsc£#-c£. 

S. 

[0 04 6 ] $ii(DWiELlTKfe^tB. iBtt. 50 
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m^-i£AfiI©l*ff5tiR-rS. BufeOifcO 
[0047 ] <^BJffM^>B9f2<D»fiK©I^SK:*jl < »r 

*#gBj<Djfi i vmrnz. 3to§jai4£W-rs 
mm^fbmmuxmmELM'f-ii'mfim^it, & 

HMg±CC. gBj§fc^s#5SM&SlH:mBJJ^IJ&£ffJ 

i> C <t#T * * £ (,» 5 So 
[0 04 8] lg£ L.-CB. «*.«. T i 

ig^lgi UTtt. «*.«. I TO. SnO, 3?<D*Siltt 
I n - Z n - 0^^®^SHSBJig^)g^fi6ffl 
1-5Ci*5tt5. ^SWSBj^m^fflc^c 
±iz*8iW<Dm 2<Dmtftx<!bzm&&<Dfa±<Dffixi>ft 

[0 04 9] J:OTBtK.ffl>*»B©» 1 

(D&ftzmm-rzmmELm+icis^xtestc, psgt 

[0050] c cr js^-r-STfe^jiS^iB. m&E Lm 
*zmf8,-?2>mi®m<<cm?z>m (mix. m^aA^s 

Jg) ^6^S©^ffi"J«:ff5)?£3n-2>SB^^iE-C©5tigia 
^•C*S„ 3fe®jS*«. ^im^ (380~700n 

m) cDt^-rnd^g-c^jim^e o%j^± <tncn«j: 

[005 1 ] C CT*SrSSigtnfii (Q/Q) tt. 0 



C8) 
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mm mxit. a^^mm ±«c. ^kwisel^k: 

*i W SPIiSfcJ: ^©JUMCCJ&fiS;* n & jgB£ WgH#> 6 
#SJl<»:l*!G8Jlj£©M. Sfc«P^S<bl5lO«fi!S©M€:B 

infiiwse-riJB&o-ctt. mmv- h-zwwm-rmz 
Ban mh*> e>^@ 'j - k *) m-rm^ic « . jSBjftjg 10 

C 0 0 5 2 ] fc/cU HES*^^-aAmfii)l^t?^ 
©*§£«:«. i£Jl£|&$1-U/dg£*l£©ifS^tfl>i£©ti£ 

«*.«. awswni*6miy-K*RoarEL*^ 

Ji©«lI©Bfl«ta**«W©ffl«eSf8<b-*-*. C©»£' 
Kfcl>T, &IIW&#>i=>S@'.l- k*k»j artiste 20 

[005 3] <*&JI>##PJ©*ttSiE L*?tC*k» 

AM 2£B ft ttMM tsfc$ JMKft © t> ©"C* o r i> J: b » 
[00 54] c©WtSEL^ ; F-K:tet^r. fSjfcdte: 

( i ) njtemt&c . mmxitiEnmmm &c «t o ietl^ 30 

AT SCt an? (2) SAl/clS[ (SiFi 

lEii) zmR<Djrc®m-ezt#imi&m. (3) 
htizmM&<m&&r>^x\z&Kmmm< , ft* 

[0055] *fc. 7Eim.\mmm\z. jE?i&m<t-£'®> 
wnsi-r^afifcsrwu c©iE?i&Aiai£)i£Pi@<t#£ 

3tBi©raK:^!5E5-lf4C<!;{Cj;«J. <fc 9 <gt^?jir^ 
<©IE?L*5^;@«:aA§nS. -e©±. IWAIJ: 
926#B«:iiA;*nfcm^«. fl:fcJl<!:IE?liiA?efc*Jl 
©f?ffitc??fi-rsm^©Pllt«:J: , 3. c©%3tedrt©W 

^^©ffinfcELiTF-i-rS. C©iE?l£Aifij2!JfK: 
JBl, » 6 n & IE?L{rai{t£4&«: > t «#0C SHJIEtt U < . 
S£3fcW«lE L^BC*sWSiE?L£ji{t,^£ UT£*0© 
fc©*ttffl-r4Ci3&i-C*4. JE^LSEAffi&lgfi. #J1 50 
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[0056] <^S>P§S«. {±*Mtfc*U . 8 e Vfe* 

±©^mtt=&^-r^>©-c*n«!NF«:$ij©«)&:t>. {±*m 

4 . 8 e V JiLh©^MXliffi^3SmK ( «mi4SE< fc 
&K) X»C*i££iffi<^*D#fck©**ffgUt>,, S§& 

«. *rofegft*M«i&<, nfe©#-*>@ 

[0 0 5 7 ] EFSfr^JSi Ur«. mtf. Au. P 
t. Ni. Pd=&*Cf€>C <b*n?£. iltt^b^iU 
Tte. ln-Zn-O. In-Sn-O. Zn 

O-Al. Zn -Sn -O^frf 6Ci)15Tt^ $ 
fc. SS»tU-r«. «*.tf. Auiln-Zn-O© 
SBi*. Ptiin-Zn-O0iifl:, In-Sn- 
0iPt©Slft4ftf5Ci*ir|f^ 

[005 8] P§®tt. WtS)li©^ffi*5f±*IH^ 

4. 8 e v«±-c*n«j;c^cjit). mmi2mtu. m 
wmt.m\st^mm±im$!i4. 8 e vtrF©Jgmi4Bg 

^rfflC^-C^il,^ C©1#£. A 1 , Ta, W^©&SI«> 
A 1 Ta -W^K»64»*ffll>SCi*«T* 

•5>„ g/c. K - 7'3 hfc* 'J 7 - 'J >^ F - ^3 n?t* 

a-Si, a-SiC. a-C^ci'©^S»¥* 
(*. nC-Si, m C - S i Cm<Dm&¥mte£bm& U 

tWCr, O, , Pr, O s , NiO, Mn, O, , 
MnO ! 9*ffll->5Cim4. 
[0 0 5 9 ] Hg©]gJ5«:, 5 0 -~3 0 0 n mligif 

£. w«£ELgHHc*jc>T. (©ffi^^-vsnrt,^ 

[006 0] <W«E L^T<D«^£>2|s:^©Wt3IE L 
SRT-tt. Ilffitl^ii©^^^-^^^*^^^^ 

^•iiL/rfco^ ^®««-f-aA«@®. & 

H*5Wae iS-T & £ £ ic|£&©$1-»c2HJi»M)i# 
^RKSnrfeS^ES. *?,tHiSi®£^@£©F5K:Wti 

tfc«^S©SStnfil^ 1 0 Q/nJjrF-C4>-58SJiK£:H: 

itu-ct,>n«. *^©mi©ew*^s;i-sc<b*5t? 

Sfc. ±fB©WaEL*^«:*J(,^rSB^^jgi 

[006 1 ] Hfc. M{Cffe©»fiX4ff»DL«-C. «*©«£ 
fig%^/c€-5»C£*i-C*.5, 0 OT^*^©W«EL^ 

<D SB^fiie/WtSJl/m-7-?£Am©)l/^ B B B mSBJ^ 
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[0062] o^<s>(Dmm<Dm-^. mm*5:ftmi$±tc 

5 0 -CfeiJb t h X. *) tt V U Hz X SrtSffiT SCtOT 
*. H&©ffiinffi£TCf*±T-;*;S&y 'J ? 

'j7-*640. EL#^fe£3tftKJ:9 53iJ©feK:^$! 
[0 06 3] ©-^©©^EST. ^< ©SS^t^ 

TFT (Thin Film Transister) ft£fcSt>. * 

u *jrdhjg ©sprang*;. mitf^7'u 
MP** 5 ** 

[0064] ©^©©tafiXGCfc^'Ctt. iB^*^7<D<t 

^ t tc 4> ggtttt tc«n & r a v u -r t r £ c £ &v # 

06 ft, ®©1*J&*0<Mn-f -5. 
[006 5] fcfc. i!?l2©~©©«lJi£tt*$<^T. S^8l 
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[0066] 

[SSS6W] «T. *^©jUfi«SJ«:oc>-C^-ri. 
CUSfiW 1 ) 

<WME L J*^©fFi*> 2 5 m in x 7 5mmx l mm© 
*7^1S±(C, ITOI:10 0nra©IlltSIlfc 
4>© J'XttSt) £S«JtCCjJ?mt!fc!fK 

10 tfo/d^. fAa^>J-^ 3 f ;u$¥©S£*MfU*aS4«l 
UV-3 00«;fflC^MIi!t-y>il:iffllt3 0 

[0 06 7] ^^-C. C© I TOStliItt##7;*g& 
£. rUlg©XS^#«S©*«:An. C©^gKli9®$ 
toXlt&Wm&n'if-K.WLQttVs Jt£t§£5xi0-' 
PaStSEUc. *^>^Dfib*;^«^g©ffi 
St^D^- MCI*. CuEfit©7 £n->T-> (WT. 
CuPciBSfE^-S. ) . N. N' (Z-**i\> 
-N, N ' -y7^A- (1, 1* -bf7 
20 x~;U) -4. 4" -y7;> (fciT. TPDiBStB-T 
-5>„ ) - + y ') ^-;UTA'5.=.'?At§f* (TiUS 

->5Ah JilT, A 1 q £B§f2T-5>. ) «r 

^n2 0 0mgfoAn, *fcStnttl^7 ^ 7» 

htCttTJUS-^A- U^^A^ (L i^fi: 211 

h£m»Srf stitch 9. *n-en©is^?r^b 

[0 06 8] *r. IE7Lr£A^^£L-rCuPc5: I 
TOaSM^#^^XSSK:2 5 niDlfU >A«C^2© 
30 iE?Li£A^jll)l<i:L,-CTPD^4 0 nmllU K«:^ 
^iltAlq4 6 0nmI«Lfc. iXK. 

A^?: 7 n nit L rm^-aAmSi)!?:^^ ti-fc. 

[006 9] ^ak. ±iBJt3^»^«:afssnrc>s 
a*j. c©p a m^e««fcnfc$$r*6. »u© 

40 y-; Hi, In, O, tZnOtfrhte&mSWCSb 
f). I n ©M-T-tb ( I n/ ( I n + Zn) 3 (JO. 6 7 
■C*S„ C©XStl©TJU3>*'X£K^*'X©^*' 
X (^fStb-Cl 00 0 : 2. 8)*3xiO-'Paiii 

^Sja^S^Lr®^ 1 0 0 n m©#S«jiB^»mig?r 
^fiKS-a-fc. fcfc. I n - Z n - O^K{fc135^*5^SK 

50 [0 07 0] ^A«C. #fflm*'^ ; &T;Urf> < tU. -e©E 
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^43x l O-'Pail. v ** 1 0 

$V>^tCj;0. iR (Ag) *5nmSIlL./c. -?■©& 
HCC. ±fB£|5lCg:mcj:9 I n - Z n - O&KffctDS 

[0 07 1 ] <^M^fc<fcO t ffifitnte©i¥ffi>BUiBO 
fc3l^©<mS££l^©:£i££BH>-C. I TOSlStt 

mm. mmm. in-zn -o&mitvimzmmLtcm 

m#Mtf&0. WUfbB&cZm^-Cfo&A: 6 0nm©;ft l( 
©jgiS^^ttS'JbfctC^. 6 0%iiffigl?B©k<E>-C* 

£fSH U . *<D±K I n - Z n - OifcKtf t^KSrfS® U 

l/X>FPtll>t«Sl/fciC5. 10Q/OC*o 

[007 2] <W®E L*-W5fFffl>*tC. I TOIi 
*H8«£U I n - Z n - O&Stft&EIA 1 ') — K 
*K0, if«§raKWE*7VBUilIUfc£C5. 2. 8 2' 
mA/cm 1 ©SSSEfBKtttO. MfSffl'JJ: OWWbfct 
C-S. 6 0cd/m ! <D§&btfi$>->tc. Al q 

7 o%rh (taatss) ©^h^k i o o&fTmm 
[0073] (.mm i i 

tSELffH^ffigl/fc. icttL. ^aA^ffil©±K: 
#A9ta«**R. MM*. I n - Z n - OffBMUMI 3 
7!p£&£Hlf©«!Ii£ff^£t!-&ttfr9{C. iUSg©IT 
Of — y? h£ffll>T. 200nmO-l©ITOli 
JBSES-ttfc. CO I TOJR4»(SS«4l»©; #B»# 

[0074] <%M&m*$ j:z^mt&tn.m<Dmm>W!MiL 

±(cftj£. I TO!g£?SJiL-C. -?-©5t®©Mi6infiI 
*. IGKMl &H«©*tt"C«Styfc£C*. 130Q 

[007 5] <m®E L^©M>^CC. C©W*£E 
LSR^CCSBE J &8VB3»nUfc<*:C*>. 4 mA/cm' © 

4 % *> . ft&nmwmnmm <t o n« l fc t c 

5. 60cd/m' <Df&tifi$>itc ftfttt. A 1 q <fc 
•3^D/c#fe^T*o/c. C©3ft-?-**5W. 7 0% 
R H©#H^(C 1 0 0 fcHSBfifcB L/ fci C 5 . fcUfcrfoSW: 
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tc. 

[0076] «±©*s*«fc «p . mmm 1 ©w«e 

«. ff5ffi©j§iB14#SS<. *^^®7&i®ffi!n-C*5/c8t) 
^•&)l=&^fiS-r I n - Z n - OWRfts#JMrc*&fc 

io «. sn^fci^m^aA^siitcs-rsgiLr^s 
amtEL.t£^tc&>. ^^^©(tA^isnHtjiB© 

ofc4>©<!:#?L6ft£. JtRffll»R*tt 
©SBJttliiiSt^©©. IS^©t6!affirt i iS<» i A:*&3te$ft 

*tc^-5> c t j&hbks titc. 

[0 07 7] C£tkW2) 

l/tc I n - Z n — O^^t^W^CCR^-C. 1 T OlSJgl 

£. dc?w ha>x^7 * ';>^tc«fc>)Miii o o 

OW^ELIR^fPKbfc. I TOSIti. I 

To^-y-^ h*rji'^>*'^iK^*"x©ig^^*x 

(f*«tfC 1 0 0 0 : 2 . 8) £3X 1 O-'PaifrS 

tt-emAv. x'iv * v>^iat}^2 ow, 

m. I TO)g*S)BUfcfB)l{*^R£L. l^S4 6 0 n 

30 mvftoimmmzntmvtctcz. 8o%t^Bj©4> 

©f*-pfc. B?iBbfc^©^i5J^<!:[B]ti©^' 

IR«)®?rSSb. *(D±K I TORftiiUt. C© I 
TOK^SWSStnfii*. S1S60J1 <tP«tC 

[007 8 ] <WiEL^K)ffI> 'Ate. 
KiSSS^^^fcl TOSIM?rKffiil>. Strewn 1/ 

venmVfctCZ. 2. 5 mA/cm 1 ©^SSffiSi^ 
40 0. |g@ffi'J«fc 9 Slffi'J LfctCS. 60cd/m' ©%* 
ifi&^tc. ISfttt. A 1 qiOtOfc^eS^t&o 
fc. WiC. C©^T-*^m*. 7 0%RH <ti>PtSS) 
©#ffl^«: 1 0 0 B$R8ffiCg O/c i C 6 . fc&fiTfc.'SW^Ig 

-c«as'j§nr. ^©^^figfeJft^^nr^fc. 
[0079] immms] 

<m&E L$&-<Dim>mmw 1 tc*jt>-c. mw^nm 

Ltd n-Zn-OK<b ! K^©©Jl ; &2 0 0nm4-r 
S<h4 4>«:. ^KJ^fiXU/cI n -Z n-OSKM^Sg 

50 'J^^KlJcO^Jll 0 0nm<DMmZBf8.2-&tcW\- 
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/c. TiO, mm<DBl&<D¥8ll l Cte. §I»*'7tlT7 g<3!)f^^a-C*-2.„ Sfc, ##S?8©Jfr2 ©@#j£jt 

* y 2 o w. ssse?:MSK:ss:SL/rKJi ##si8©wt8E l3R^-»«±©j: 5 

too80] <5feai§^*s«fco'SffiCifii©^ffi>B5i2u e>*i*. 

*#5*s«Lh«:ii:ig. mT-aAmsn. *sasw« in ^^©w&e L^©-«ai©«i)$£nvf»T 

U ?&B4 6 0 nm©7t<J!>2ljl^«rttai]L//ciC5 1 8 10 [02] #H9J©W«E L3R-?-(C*Jt»-C. WSf— 

<B£. mnwi tmm&Lxwmutctcz. ion/ ajw. ^sHSW^wgiWtSBtc^ffitcssET* 

□r£>o/c„ *§£©-0H£^-r»rffi0-e#6 <> 

[008 1 ] <W&E L*^<OSMB>^K. I TOMB [04 ] #&I8©W®E L**©«ffi»*©-«%*' 

SEE*? vep»nL.fciC5. 3. OmA/ci 1 ©Sift ULIjv-V 4 ;l>*-£ttfaOfc#J$£7n-rBtB0-ca 
fSggifcO. l^@ffl«fc0taa'JL/ciC5. 80cd/m 

1 <DM* s *-5/ii. ^jfett. A 1 q<):04D/c»feSjE 20 [0 5] *»W©W«E L*^-©*JfflMWt©— ««r* 

-Cfc-o/c WtLtwlfctO'C*ot > ^SHi8^««lg©^MW 

[0 08 2] MK. C©*^****. 7 0%RH(t§ (CjRfiRWiSflljtfcflllSi^rKBBiar**. 

**Mfi> ©#H»tC 1 0 0 WJ!(gL/ci C 5. MfSft [0 6 ] *^^©W^E L*^©*JHj®«©-W** 

jAOMIK-caHMStir. JIW-©»#tttt«>IIB#3*iT *Mfcl/-C5*l/fcfe©-C*oT. 39!mS©9MMtcftj5t& 

Ofc. «±©»*J:»K £tt0V2. 3©W»EL3R? mJ8*ffi*fc**»iR*^-r»riB0-C«&*. 
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